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CUICTEM PI3HOTO IMTPM3HAYEHHS 3 YPAXYBAHHAM GAKTOPHUX BIJIMBIB
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Pedepar:

1. ¥ nuceprauiiiziilt po6oTi BUpilIeHO aKTyaJIbHY HAyKOBO-TIPAKTUYHIN ITpo6ieMi MifiBUIeHHS BipOTiIHOCTI METOIiB
6araTorapaMmeTpUYHOI0 KOHTPOJIIO SIKOCTi (PYHK-1[iOHYBaHHS iH(pOpMaLifiHO-BUMipIOBaJIbBHUX CUCTEM Pi3HOTO
[IPU3HAYEHHS LVISIXOM BU3HAYEHHS Ta YpaxyBaHHs (PaKTOPHOTIO BIUIMBY Ha PE3yJIbTaT BUMipIOBaHb [TOKa3-HUKIB
KOHTPOJIIO 32 PAXYHOK BUKOPUCTAHHS TECTOBUX METO/IiB, METOJIiB CTAaTUCTUY-HOTO aHai3y, arapary He4iTKOoi
JIOriKy 17151 3a6€3I1eYeHHs] MaKCUMaJIbHO BUCOKOI Bi-POTiIHOCTI OTPMMAaHUX Pe3yJIbTaTiB i SIK HACJILOK — MiJTPUMKU
BCTAQHOBJIEHUX y CTa-HIAPTaX HOPM Ha BUXi[Hi IapaMeTpu KiHL€BOrO IPOAYKTY. Briepiie po3pobieHo
y3araJlbHEHUI MEeTOH, KOHTPOJIIO IKOCTi (PyHKLiOHyBaHHs [BC pi3HOro Npu3Ha4eHHs IKUH M0JIIra€e y TOMy, 1o OJ1st

IBC ¢popMytoThCsI aiUTHUB-Hi i MyJIbTUILIIKATUBHI TECTOBI BILJIMBY Ta y 3aJIEXKHOCTI Bif, peakLii cucteMu Ha 1ji TeCTU



6JI0K aHaJi3y MeTPOJIOTiYHOI cHTyallii 06Mpae OguH 3 ABOX MOKJIMBUX IJISIXiB IIOJAJIbIIO] pOOOTH — BpaxyBaHHS [ii
(daxTOpHOrO BIJIMBY Ha poboTy IBC, a60 nepe-BipKu rinotesy Mpo BifCyTHICTh IOPYyLIEHb CTabiIbHOCTI
TEXHOJIOTIYHOIO IIPOLIECY i3 IIOJIaJIbIIOI0 PO3POOKOIO CUTYallifiHA CUCTEMHU i3 HEUIiTKOIO JIOTIKOIO /1151 BU3HAY€HHS Jii
(paKTOPHOTrO BILIMBY Ha SIKICTb KiHLIEBOTO NPOAYKTY, BCTAHOBJIEHHSIM HasIBHOCTI KOPEJIALil MK YMHHUKAMMU, 110
BIIJIMBAIOTh Ha MIOKa3HMK KOHTPOJIIO Ta PO3PAaXyYHKOM PO3IIMPEHOI HEBU3HAYEHOCTI 3 IPUNHATTAM PillleHHS [IPO
IOTPUMAaHHS YMOB TEXHIY-HOTO 3aBaHH4, SIKUH 1aB MOXKJIUBICTD MiABUIIUTY BipOTiIHICTh KOHTPOJIIO IapaMeT-PiB
TEXHOJIOTIYHUX MpoLieciB Ha 5 %. Briepie po3pobieHo Mofesb nepexpecHoi kinacudikaliii, sika Bpaxysasua epe-KTu
OJIHOYACHOI B3aeMofii 'ty (PaKkTopiB (HeCTabiIbHICTh AHAIOTOBOI YaCTUHU BU-MipIOBAaJIbHOTO KaHaily, BILJIUB
€JIEKTPOMarHiTHUX MepeIKkoy, Moxuodbka 1rudppoBOro NepeTBOPEHHs CUTHaJY, IIyMHU IIPUCTPOIO KOMYTallii CUTHAJIIB,
BiIXWJIEHHS BiJ] BCTa-HOBJIEHOT'O TEMIIEPATYPHOTrO PEXUMY POOOTH) HA Pe3yJ/IbTaT BUMIPIOBAHHS OAVMHUY-HOIO
IIOKa3HMKa KOHTPOJIIO (CYMapHY BiTHOCHY IOXUOKy KaHayly BUMiptoBaHHs IBC), BIpOBaiK€HHS SIKOi Jajio
MO>KJIMBICTb BCTAHOBUTH PiBeHb (DAKTOPHOTO BILIMBY MIapaMeTPiB KOHTPOJIIO HA TIOKA3HUK KOHTPOJIIO, OLIHUTH
KiJIbKiCTh O4iKyBaHOI BUMi-pioBasibHOI iHpopmallii 32 MOKa3HUKaMU KOHTPOJIIO Ta PaHKUPYyBaTH MOKA3HUKY 32
3MEHIIEHHSIM KiJIbKOCTi iH(popmallii; Biepie po3po6eHO METO], IiIBUILIIEHHS TOYHOCTI Ta BipOTiIHOCTI J1a3€pHUX
CHCTEM LIVISIXOM BUKOPUCTAHHS TECTOBMX METOiB KOHTPOJIIO i3 MOAABLIOI KOPEK-Li€elo (QYHKIil IepETBOPEHHS,
3aBISIKY SIKOMY BIIaJIOCSl 3BMEHIINTY OUHAMIYHY [T0X1-0KYy BUMipioBaHH4 0,1 % Ta MigBUIIUTY BipOTifHICTD
KOHTPOJIIO Ha 5 %. Briepiie po3po6JieHo pessilifiHO-Pi3HULIeBY MOJIeJb OllepaTopa AMHAaMIYHOI KOpeKLii TOXUoKu
JIa3€pHOI CUCTEMU KOHTPOJIIO, SIKa Ha/lajla MOXKJINBICTb BBEJIEHHS II0ONIPABOK Ha AVMHAMIUHY MTOXMOKY BUMIpIOBaHHS,
AKi OTPUMYIOTD i3 HOMIHAJIbHOI IMHAMIYHOI MOJI€JIi BUMiPIOBaJIbHOTO [IEPETBOPIOBAYA [JIs1 BUMIDSIHOTO 3Ha4YE€HHS

MIBUAKOCTI 3MiHM BXiZJHOTO CUTHAJY, 1O MiJBULIMJIO TOYHICTh BUMipioBaHb Ha 0,1 %.

2. The dissertation solves the actual scientific and practical problem of increasing the reliability of methods of
multi-parameter quality control of the functioning of in-formation and measurement systems of various purposes
by determining and taking into account the factor influence on the result of measurements of control indicators
through the use of test methods, methods of statistical analysis, apparatus fuzzy logic to ensure the highest
possible probability of the obtained results and, as a result, sup-port the norms established in the standards for the
initial parameters of the final prod-uct. For the first time, a generalized method of controlling the quality of the
func-tioning of IMS for various purposes has been developed, which consists in the fact that additive and
multiplicative test effects are formed for IMS, and depending on the reaction of the system to these tests, the
metrological situation analysis block chooses one of two possible ways of further work - taking into account the
effect of factorial impact on the operation of the IMS, or testing the hypothesis about the absence of vi-olations of
the stability of the technological process with the subsequent development of a situational system with fuzzy logic
for determining the effect of factor influence on the quality of the final product, establishing the presence of
correlation between factors affecting the control indicator and calculating the extended uncertainty with
decision-making on compliance with the terms of the technical task, which made it possible to increase the
probability of controlling the parameters of technological processes by 5 %. For the first time, a cross-
classification model was developed, which took into account the effects of the simultaneous interaction of five
factors (instability of the analog part of the measuring channel, the influence of electromagnetic interference, the
error of digital signal conversion, noise of the signal switching device, deviation from the established temperature
mode of operation) on the result of measuring a sin-gle indicator control (total relative error of the IMS
measurement channel), the im-plementation of which made it possible to establish the level of factorial influence
of the control parameters on the control indicator, to estimate the amount of expected measurement information
according to the control indicators, and to rank the indica-tors according to the decrease in the amount of
information; For the first time, a method of increasing the accuracy and reliability of laser systems was developed
by using test control methods with subsequent correction of transformation functions, thanks to which it was
possible to reduce the dynamic measurement error by 0,1 % and increase the control probability by 5 %. For the
first time, a relational-difference model of the dynamic error correction operator of the laser control system was
developed, which made it possible to intro-duce corrections to the dynamic measurement error, which are
obtained from the nominal dynamic model of the measuring transducer for the measured value of the rate of



change of the input signal, which increased the accuracy of measurements by 0,1 %.
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Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH i HayKy YKpaiHu

InenTudikarop ROR:

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. 3axapos Irop IlerpoBuy

2. Igor Zaharov

KBasigikanis: n.1.1., mpodecop, 05.11.15

InenTudikarop ORCID ID: 0000-0003-3852-4582

JoparkoBa iHdpopmamuist:

IloBHe HaiMEeHYBaHHSI IOPHUAHUYHOI OCOOM: XapKiBCbKUIl HALIOHAJILHUI YHIBEPCUTET Pasi0€JIEKTPOHIKN
Kopg 3a €IPIIOY: 02071197

MicueSHaxo,q)KeHHﬂ: npocnekt Hayku, 6ya. 14, XapkiB, XapkiBcbkuil p-H., 61166, Ykpaina

dopma BracHOCTI: JlepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

Penensentu

VIII. 3aKkJII04Hi BiZoMOCTi

BnacHe IlpizBuie Im's [10-6aTbKOBI Murymenko Pycnan [1aBnoBuy
rOJIOBH pajgu

Biacue IpizBume Im's [10-6aThbKOBI Murymenko Pycnan I1aBnosuy
rOJIOBYIOYOTO Ha 3acCiiaHHi

BiagmoBizasibHUH 32 MiATOTOBKY I'puropenko Irop Bosoanmuposuy

00JIiKOBUX JOKYMEHTIB

PeectpaTop YkpIHTEI



KepiBHuk Bigginy YKpIHTEI, mpo €
BiZITIOBiZaIBHUM 3a peecTpallilo HayKoBoi IOpuenko TeTsHa AHaTosiiBHA

JisiIbHOCTI




